INTRODCUTION
Analytical pavement design consists of two main processes. One is associated with development and characterization of numerical models to enable actual stresses and strains at any point within a road pavement to be determined. This requires the resilient modulus, Poisson's ratio and material density to be characterized and utilized within the model.
It is important to determine the resilient modulus value(s) to be used with a numerical model under the variety of conditions to which the road pavement is likely to be subjected. The resilient modulus may be affected by many factors such as stress level, soil type, amount of stabilization and moisture fluctuations [1, 2, 3 and 4] . The moisture within a road pavement fluctuates according to the immediate environment and its influence on resilient modulus is most apparent when spring thawing is followed by a period drying during the summer months. Such a repetition of prolonged wetting and drying can adversely affect the performance of the road pavement structure.
The second process within analytical road pavement design is associated with empirical studies to ascertain the number of load cycles to which the materials within the pavement can undergo before failure, i.e. the development of so called performance models.
The design is formulated by setting limits to the stresses, strains and deformations at critical locations within the theoretical model. Usually such limits are applied to prevent fatigue cracking at the bottom of the bituminous layer, limit permanent deformation (rutting) within the subgrade [5] and or limit surface deflection [6-8].
For fatigue cracking the limit is set to control the tensile strain beneath the bituminous layer whereas for rutting it is usual to set a limit on the compressive strain at the top of the subgrade or a rut depth limit at the surface of the road pavement. A number of laboratory tests were performed on the samples as follows:
1) Permanent deformation tests:
There is no widely accepted standard specification procedure for a permanent deformation test for subgrade soils. For this research, therefore it was decided to use a process based on both AASHTO T307 [22] and BS EN 13286-7 [23] . The stress levels specified to determine the resilient modulus of subgrade soils in AASHTO T307 together with the specified apparatus were used in combination with the procedure mentioned in BS EN 13286-7.
The number of loading cycles was chosen to be 50,000 cycles.
2) Resilient modulus tests:
For the resilient modulus test the procedure of AASHTO T307 was followed [24] . The test requires the cycles. For this research, it was therefore decided to use 25 wetting and drying cycles after which the resilient modulus value of the three soils were determined according to AASHTO T307.
THE MODEL DEVELOPMENT
Six models of material performance were identified from the literature for the purposes of comparing their suitability to predict the development of plastic strain of stabilized soils.
The models identified are as follows:
1) Veverka model [15] (1)
In which ε 1,p is accumulated permanent strain, is the resilient strain, is the number of load repetitions and and are regression parameters.
This model relates the accumulated permanent deformation to the number of load repetitions and the resilient strain.
2) Khedr model [16] (
In which and are regression parameters 3) Sweere model [16] (3)
Where : is the vertical plastic strain in micro strains, is the vertical stress at depth z, P is a reference stress (atmosphere pressure) and A, and are constants.
5) Puppala model [19]
(5)
Where: , , is the reference stress and , , and are constants. 
Where: is resilient modulus and I and J are regression parameters It should be noted that the missing values apparent in Tables 5 and 6 of wetting and drying for soils A-6 and A-7-5 is because the soils collapsed after the first few cycles of wetting and drying.
RESULTS

PAVEMENT DESIGN
A hypothetical road pavement section was used to examine the performance of the three soil types, From the analysis, it is apparent that stabilizing soils A-4 and A-6 with 4% cement content provides a more resilient material than those stabilized using the other scenarios. These two soils contain a higher proportion of sand and silt, which perform better when stabilized with cement than lime, confirming observations from the literature [26] . On the other hand, soil A-7-5, which contains a higher proportion of clay, reacts better to a combination of lime mixed with cement. However, for practical purposes a single stabilizer type and ratio is preferred as different soil types may be present in one project. From this point of view, therefore, stabilization with 4% cement may provide the most satisfactory results from a resilience and practical point of view.
CONCLUSIONS
This paper has described a series of laboratory tests which were carried out to quantify the changes to the resilient modulus and permanent deformation of stabilized subgrade soils subject to cycles of wetting and drying. A series of tests were conducted on three types of subgrade soils that were stabilized to varying degrees with combination of lime and cement. Seven different models were used to predict the performance of the soils in terms of plastic strain.
To demonstrate the influence of the soil types on road pavement performance, the laboratory formulated measures of performance were utilized within a numerical model.
The following main conclusions can be drawn from this work:
1. Fine-grained soils with a higher portions of clay content need a higher stabilizer agent ratio than soils with a higher portion of sand and silt, as the later behaves similarly to coarse granular material rather than a fine-grained soil. [12] Barksdale, R. D.: Laboratory evaluation of rutting in base course materials," In Presented at 
